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SOFTWARE SYSTEM AND METHODS FOR
GENERATING A LOAD TEST USING A
SERVER ACCESS LOG

PRIORITY CLAIM

This application is a continuation-in-part of application
Ser. No. 08/840,103, filed Apr. 11, 1997, which claims the
benefit of U.S. Provisional Appl. No. 60/028,474, filed Oct.
15, 1996.

MICROFICHE APPENDIX

This specification includes a microfiche appendix
(consisting of 1 sheet with 51 frames) which contains partial
source code listings (Appendices A and C) and an applica-
tion program interface specification (Appendix B) of a
software product that embodies the invention. These mate-
rials form part of the disclosure of the specification.

This source code listings and screen displays of this
specification are subject to copyright protection. The copy-
right owner has no objection to the facsimile reproduction of
the patent document or portions thereof as it appears in the
files or records of the U.S. Patent and Trademark Office, but
otherwise reserves all rights whatsoever.

FIELD OF THE INVENTION

The present invention relates to software tools for load-
testing Web sites and other types of client-server systems.
More particularly, the invention relates to a method of
efficiently generating a load testing scenario that allows a
Web site to be tested according to browsing behaviors of
typical users.

BACKGROUND OF THE INVENTION

With the increasing popularity and complexity of Internet
and intranet applications, the task of managing Web site
content and maintaining Web site effectiveness has become
increasingly difficult. Company Webmasters and business
managers are routinely faced with a wide array of burden-
some tasks, including, for example, the identification and
repair of large numbers of broken links (i.e., links to missing
URLs), the monitoring and organization of large volumes of
diverse, continuously-changing Web site content, and the
detection and management of congested links. These prob-
lems are particularly troublesome for companies that rely on
their respective Web sites to provide mission-critical infor-
mation and services to customers and business partners.

Several software companies have developed software
products which address some of these problems by gener-
ating graphical maps of Web site content and providing tools
for navigating and managing the content displayed within
the maps. Examples of such software tools include Web-
Mapper™ from Netcarta Corporation and WebAnalyzer™
from InContext Corporation. Unfortunately, the graphical
site maps generated by these products tend to be difficult to
navigate, and fail to convey much of the information needed
by Webmasters to effectively manage complex Web sites. As
a result, many companies continue to resort to the burden-
some task of manually generating large, paper-based maps
of their Web sites. In addition, many of these products are
only capable of mapping certain types of Web pages, and do
not provide the types of analysis tools needed by Webmas-
ters to evaluate the performance and effectiveness of Web
sites.

Another problem in the field of Web site and intranet
management relates to the ability of the site to handle peak
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loads. The heavy use of a site can lead to a significant
degradation in performance, or even a complete loss of
service. Examples of Web sites that have undergone severe
performance degradations during heavy use include the IBM
Olympic site during the 1996 summer olympics, and the
CNN Interactive Election Day site during the 1996 presi-
dential election.

Mercury Interactive Corporation, the assignee of the
present application, has addressed this problem by develop-
ing software tools that allow companies to load-test their
World Wide Web and intranet sites. Mercury Interactive’s
LoadRunner® 4.5 and Astra™ SiteTest 1.0 products, for
example, include functionality for sending large volumes of
client requests (representing hundreds or thousands of con-
current users) to a site while monitoring the site’s perfor-
mance. These products use a virtual user executable, or
“Vuser,” to send the client requests to the Web site while
monitoring the site’s performance. The Vuser sends the
client requests to the site according to a pre-defined test
script (also referred to as a “Vuser script” or “Web script”),
which is in the general form of a list of the HTTP (HyperText
Transport Protocol) messages to be sent to the site. In one
implementation, up to 50 Vusers can be run concurrently on
a single Windows™ NT or 95 workstation, with different
Vusers using different test scripts.

SUMMARY OF THE INVENTION

To facilitate the generation of the test scripts, the Loa-
dRunner® 4.0 and Astra™ SiteTest 1.0 products are pro-
vided with a script generation tool referred to as the “Vuser
Generator.” This tool operates by capturing actual HTTP
and/or HTTPS (Secure HTTP) traffic between a standard
Web browser and the Web server, and recording this traffic
into a script file. Thus, for example, to provide a Vuser that
repeatedly accesses a particular sequence of Web pages, the
user can launch the Vuser Generator, and then sequentially
access the Web pages with a standard browser.

To generate a test that emulates multiple concurrent users,
the user can generate and save multiple test scripts (e.g., a
set of 5 scripts), and then use a “Scenario Wizard” tool to
define how these scripts will be used to test the site. For
example, the user can define a group of 10 Vusers that will
play back the same script, and can define other Vusers that
will play back uniquely-assigned scripts. This test definition
(referred to generally as a “test scenario” or “scenario”) is
then stored as a “scenario file” that can thereafter be loaded
and run to test the site.

While the Vuser Generator tool provides a simple method
for generating test scripts, the tool requires the user to
actively browse the Web site. This can be burdensome,
especially if the Web site is large. For example, if the Web
site has 200 pages, the user would normally have to browse
all 200 pages to generate a test script (or a set of test scripts)
that covers the entire site. The process of generating a
scenario can also be cumbersome, especially if a large
number of scripts are involved.

In addition, the test scripts and scenarios generated by this
method are not necessarily representative of the paths and
browsing behaviors followed by typical visitors. (To distin-
guish between users of the disclosed tools and regular users
of the site, the term “visitor” is used herein to refer to the
latter.) For example, the resulting load test may heavily
stress an area of the site that is rarely accessed, while failing
to adequately stress more popular areas of the site.

It is thus a goal of the invention to provide a test
generation tool that eliminates the need for the user to



